Whole genome sequencing has been widely used to detect structural variations (SVs). However, the 17 limited single molecule size makes it difficult to characterize large-scale SVs in a genome because 18 they cannot fully cover such vast and complex regions. Recently, optical mapping in nanochannels 19
has provided novel resolution to detect large-scale SVs by comparing the physical location of the 20 nickase recognition sequence in genomes. Other than in humans, SVs discovered in plants by optical 21 mapping have not been validated. To assess the accuracy of SV calling in plants by optical size of deletions and insertions, but it could not precisely report the location and actual quantity of 28 SVs in the genome. Nucleotide-level validation is crucial to confirm and characterize SVs reported 29 5 High molecular weight (HMW) DNA was prepared according to Šimková et al. (Šimková et al., 90 2003) with modifications. Four batches of 700,000 G1-phase nuclei each were sorted into 660 µl IB 91 buffer in 1.5 ml polystyrene tubes using a FACSAria II SORP flow cytometer and sorter (BD 92 Biosciences, San Jose, USA). One 20 µL agarose miniplug was prepared from each batch of nuclei. 93
The miniplugs were treated by proteinase K (Roche, Basel, Switzerland), washed in wash buffer (10 94 mM Tris, 50 mM EDTA, pH 8.0) four times, and subsequently five times in TE buffer (10 mM Tris, 95 1 mM EDTA, pH 8.0). After the plugs had been melted for 5 min at 70°C and solubilized with 96
GELase (Epicentre, Madison, USA) for 45 min, DNA was purified by drop dialysis against TE buffer 97 (Merck Millipore, Billerica, USA) for 90 min. 98
Construction of BioNano optical map 99
The latest genome assembly of T. subterraneum (cv. Daliak) (Kaur et al., 2017) In the alignment parameter settings, the p-value (-T) was set to 1.81 × 10 -08 and the number of 113 
De novo assembly of cv. Yarloop optical map 136
A total of 1,083,671 single molecule maps (raw optical maps) was generated from the BioNano Irys 137 platform with a total length of 235.5 GB (~425× genome coverage), of which the molecule N50 was 138 212.7 kbp, and the average label density was 7.5 per 100 kbp (Table 1) . After filtering out low-139 quality single molecule maps using the default setting (<150 kbp), 958,136 single molecule maps 140 remained with a total length of 212.7 GB (~385× genome coverage), of which the molecule N50 was 141 218.6 kbp, and the average label density was 8.3 per 100 kbp. Using the filtered single molecule 142 maps, 375,975 single molecule maps were de novo assembled to each other to generate 377 143 consensus maps. The total length of the generated consensus maps was 475 Mb (~89% of the total 144 length of the reference genome) with a map N50 of 1.8 Mb. 145
SVs assessment with BOM validated by Illumina short reads 146
In the BioNano SV calling between cv. Yarloop BioNano molecule maps and the cv. Lumpy is one of the most popular and reliable SV callers using short read sequencing to detect SVs. 178
Different from other SV callers using one signal such as read-pair, split-read, read-depth and prior 179 knowledge, to detect SVs, Lumpy integrates multiple SV signals and uses a probabilistic framework 180 to increase the sensitivity in SV calling (Layer et al., 2014) . In the Lumpy SV calling, we identified9 71 small deletions in the 12 large-scale regions reported by BOM. While, the total length of the 71 182 deleted genomic regions reported by Lumpy was close to the total length reported by BOM (71.7 kbp 183 vs. 74.4 kbp respectively), some length differences remained, probably due to the incorrect gap size 184 or misassemblies in the reference genome, or also could be due to the incomplete SV calling in 185
Lumpy. Interestingly, the gaps in the detected SV regions which were highly likely caused by 186 collapse in the repetitive regions, was complemented by BioNano super-scaffolding process for the 187 generation of the advanced reference assembly (Kaur et al., 2017) . In the set of molecules, N50 represents the length of the shortest molecule whose length is greater 308 than half of the total sum of lengths of all molecules; it is the point of half of the mass of the 309 distribution 310 GAAGAGC. The size of the deletion reported by BioNano is 6.6 kbp. From the nucleotide-level 317 validation, eight small deletions (displayed as 'del') were visualized in the IGV with no sequence 318 reads aligned to the reference genome. The total size of those eight small deletions is 6.1 kbp. The 319 eight small regions were supported in the Lumpy SV calling. 320
